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Abstract 



PURPOSETo provide a carrier capable of giving a high quality image having high image quality, 
high definition and high image density over a long period of time, hardly lowering image density or 
causing blurring even when a color original having a large image area is continuously copied, 
ensuring rapid start up of triboelectric charge between a toner and the carrier and having low 
dependency of triboelectric charge on the environment. 

CONSTITUTION.This electrophotographic carrier has 15-45mum 50% average particle diameter 
(D50) and contains 1-20% carrier particles having <=22mum, <=3% carrier particles having 
<=16mum, 2-15% carrier particles having >=62mum and <=2% carrier particles having >=88pm. 
The specific surface area S1 of this carrier measured by an air permeation method and the specific 
surface area S2 calculated by the equation satisfy 1 .2<=S1/S2<=2.0. 
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-oet?rlS!!f>< LTil5®K;&7-'{b£»/&bJ: 5 ti^ 
m 9 ©*BQ«#i#jL l-t-<oSl«t^^f < *4« 

iRi^fo 9 , press*?, 'm^it»tktts*iz> tz\?> 

[0 01 3] «HB»«KMfeom<ftl-*5V^T» 

^~mm*fLm.mt\^xm^bfhz> 0 . hi— k^-^vrcom 

±©WWfcK»©^&«V3±M::»iix2>. M*© 

KttJMMoiitfJii; **VTtehi—*mmz&mmz.tt 

[0 0 14] La»LftdSfe, w©i5*XfiK5>S«3lRI*' 
[0 0 15] SrfflV^5*5— tt^KSSV^r 

iS{g>B5fIf4 1 0%^T-T?fo9, ItiLtm ZfcSt 
T, ®ifta5a*s*ffi-Ct>2 0%£t± 

[0 0 16] i©i5*Mliilffia*«**v^IR«SrffiV^T 

mmm^zftot, «o»i(4is®^s©^fe^ 

fc-e-to* < * 9 , «fiffiT*^cfc9, ^«5p+^cT)« 
©WEB i: * o 9 , sa^^ y -:/±-?£($:»-ift/,£ ig 

m (hi—k^tryTcom&tt&m-ro ) ©it^s^u. 
iii^©^^ ^mikmsico— %i&tmbtitj:< * affile 

[0017] ^SUf © h-*— rtSS 

x^^^j^ ©*-v y rWroi-^*»/j;*«Bffm©Sc 
JLAS 9 i>m < , ^iJ^tt^^+^^^Ufi© h i—tf 
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«ffia«>wtt©*««j**a?-cftiBsr«>iii«**iwa* 
?H»*as*#^#v ^«fcssif*ai-s gMfcftl i #© 

[0 0 18] r*l > 5><0»*«:3»illlB^»4Ty7'i-St© 10 
Sft§£SfUKl^ ©SIA^c <fc 9 ^SW^sS L < f URS^r 

5p£S:«5'fcit>K:**om««i*mifea?«rticia:A-*:s 

9$?£L^fc<£>-C , »4#V\ > 

[0 0 19] *r-C,-*»fcbfc5, i^ilIK5r*t^1-5 

iKit-ht- T^*a»&©tt£*w*W**#$*L 20 

TV 5. 

[0 0 2 0] m-fcT-lc, BiKSr±<'t-5i: 

5. Mitif wnBB 51-3244 es»* 

£*VCV5 0 ^ h-t-— (C*3V>-Cs 8~1 2 ^ m<DJKtSSr 

itmmX'h 9 , 5 m m^T* s 3 0 it%KTt-fe 

9, 2 0 A*m^±^5{lgc%.UlTT£>£ irV>5 j RH4*» 30. 
ffifeftm-Xz/a— KTfc-Si: V 5 ttfc&T 

5. 

[0 0 2 1] #MBg 54-72054 -f§-&$8Ttt:, 
TV-5#, 8 . 5~ 1 1 . 0/imt 

fi<. *»ttttt© h-r- 1 LTJ4, v^s^ekA-f-^t* 

[0 0 2 2] H&fflSE 58- 1 29437 ^Sttt, ¥ 
6 ~ 1 0 u mX'h 9 , ft^St^** 5 ~ 8 /i mf 
hZ>mm hi — aSJ13g£:h,TV5;&S, 5Aim^.TC05K 
5 fB£Sc%.£lT »«$©>:ttfcm{fc#7B 

[0 0 2 3] #3§I^#P><7?&S^±*U4\ 5nm&,T<D 
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[0 0 2 4] *ZX\ #3S8#S>»4, 2 2 

9 6 6t^at, 5 At m^TO h^— ift^Sr 1 5~4 0 

[0 0 2 5] 4#Hg3Z 2-8 7 7 -5H2j$R-CI4. 5 n m£XT 
(O h 1 7~6 0«%^tt5Ft-!»iI 

[0026]-^ *^.y 7o74Cfi^ttftd*t:7 

i^LfctroirLT. #HBg 5 1 - 3 2 3 8 4$m§ 
Bg58 - 1 44839 -g-^ffi, #5SBS 61-20464 
6^#^fo-5 0 #5gBg5 1 -3 2 3 8'-JH>«U4**j&» 

*ro^f^ y 7ttiT2 50^ s/->=.£iJL*SjK)8 0fifi% 
WJbt»fc9, ^ScSt 6 0 y mKltfci. 
[0 0 2 7] #HBS 58-144839 mic 

1-204646 -&2Mfttttt9&C 1 51^ «%f»fiJ<D» 
^SrJSWOtf-i LT*3 9 . V T 0>tiL&&46 J $>m 

[0 0 2 8] #ISBg4 9- 7 0 6 3 0^^{4, 

[0 0 2 9] #^BS5 8-2 3 0 3 2#^#lr!2«t$H 

OV^T©t>(75T*fo9 , :©±j/m!)7tti^i;M 
^^^U-^1-<Ii^(c5:L^t.©T-fc9. ffi^r 
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[0030] 4-*t% m®iffim<o±% 

■ f*hS*fr *?*lT ^ S *s » ^rtih<o\S. k A/ t'liS IMg^ £ % 

s» *fc, fit A/t*-<^®^(cifi^2 o%&.±<omfcm 

[0 0 3 1 ] tr-e*»Wffett. »¥2-2 812 
[0 0 3 2] L^L^^b^lc^fcJ: 5 »£, W&8k<F> 

[0 0 3 3] iWi?^ hr— Vtzz. t 

Lj^LfctfSCj, - CDi 5 ft*-* y Td:fcV'>Tf4, 
b7— &SVM4»^{c4£^mfi^'ffclc##i-C > 
# ZtctfcD+ftte&KfrnbivX&b-f . if5iIHSl«£. 

«r»fifei-5r2:riJiLV^©*s|H»-C*)5 0 
[0 0 3 4] 

[0 0 3 5] I 7 

-ISm©^^£ffoTt>®&»S<D<6.T, *3<tU5* 

BftJ&fcS: -5 w k *> So 

[0036] *&w<DBm**7v (o^m^mmm 

[0 0 3 7] l-t-t++!)7M©jS 

So 

[0038] #38911© swf*, B8mn<omm&$m<o 

[0 0 3 9] *&W(DBm*. 5Mfe«rt-C©*3SHt©A 
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[0040] sfe't, #*?i!<oa«)tt, 

[0 04 1] #3891© BWtt, ffiiS^ST^N-r^W f 
[0 0 4 2] 

io iwmtm^-f-itubo^mRxmm} wt 
©*8/&tc £ 19 .lie g w& au£i- So 

[0 0 4 3] aMSEtt. y TSH 5 -**-*-**?-^* 

y'rtcissvv-c, y 7.f4, so%wm 

(Ds.) 15~4 5cmMl, S£ y 7f4, 2 2m 
mi ?>/h£^3--r y T«i^-5r 1 ~2 0%-t*lti3t), 
1 6 jumJ: tJ/hS^i*-* y T&^& 3%£JlT£*rLT*3 
•9. 6 2 « m«±©^t D TfifJr 2 ~ 1 5 %M LT 
*S!J, *>o8 8 ^mWCJft y TU^%:2%SXT^m 

20 S^i*^ y T©tt;3tffifgS, t, TIBS; 
[0 0 4 4] 
W4] 

S 2 = X10 4 P : * * y T <D Jfcfi 

1. 2 2 S, /S 2 g 2 . 0 

zmfr-t^kziBrmk-tzm^mm*^ y Ticn-r 
30 [0045]*^^ ht-s^tyrMnr 
otitis!), ^yrii, 5o%¥*si!ias (D 6<1 ) 

15-45 ^m-Sr^U f£3--r y 7J4, 2 2 (imj: 9 /h 
$t^^!)7efSrl~2 0%ttLTJo*) > 1 6 /i m 
, i !3 S t y TS^ 3 %KTM LTfe D , 6 2 
Aim£Ut©=** y 7*H L «r2~ 1 5%-g-^LT*3l5, A> 
•08 8 m myiro^-t !) Tfif 5r 2 %£tT^f Ltfc 

^yrcDJtSB^s, t, ties 

40 [ 0 0 4 6 ] 
1*51 

1 . 22 S, /S, S 2. 0 

[0 0 4 7] #381*114, SMft»»(*:t*^w^-r5a 
50 V^SS«|iS:Klftife#Jfi«F(*:^fi«f$*bfch-*— air^f-^ ■ 
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K>, t%*TVT\L 5 0%Wmft& (Dso) 15-4 5 
MmiSrSL^ ^■v!)7ll 2 2 *tm«t 0 V 
T*£^£ 1 ~2 LTfc'O, 1 6 ^ mi 13 

^•y y T«iT-^2~l 5%-g-^LT*5l9, ri>0 8 8/zm 

mms, TiEit 10 

[0 0 4 8] 

S2 = -77- X 10 4 0 : * + y TOjfcfi 

1 . 2 S S, /S 2 S 2. 0 

[0 0 4 9] -ttLfcatiSi-ra 
]»■*— SriSi*>to*S3Bi«JEt5MMiJa«f»*»6» 

>453~7 Mm-Cfot), R h^-— 5. 0 4^87© 
«®fc*-fSh-r-«:4-0ffl»%J:>?#<-£*U 4-n 30 
mSXT<n%L&$:&1-2> \-f— Sri 
U 8Mm»±roeS^t5 ht-^2~20W/o 
"^rU 10. 0 8 nm£k±.<0®&*m-rz> Y-r— £6 

[0 0 5 0] »T> **Bli*SMm;:tt?lli-a. 

(SCI) S 2 - -fr- x 10 4 

izs:oTW.m&tizH&'&mst k<ott (s, /s, ) 

#1. 2~2. 0, #*L<ttl. 3~1. 8. J; 0 if 40 

tKiii. 4~i. 7 -cabs i k fc— oro#mr-$> 
[0059] s, /s 2 asi. '2 ±t)/hsv^, #^y 

*i?a«fc£LTL*3. S, /S, #2. Oi!3^V> 

k. **])Tmme>wth&*% <tevm£\ ^^vrm 
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[00 5 1 ] #3891#P>tt, 4$£©*MMM6*5.fctf*B 
[0 0 5 2] «P^©l^?Xffl^+!J7fi, 

[0 0 5 3] *3&93©*J-¥JSE/B*Hr y TKO^TSt) 

[0 0 5 4] y Ttt, 5 0 %3pi£fi£&;6 s 1 

5~45 tf niffc0, 2 2 MmJ; 9/h£V^^ y TUSl^- 
& 1 ~~ 2 0 %, L < « 2 ~ 1 5 %, «t 19 L < li 
4~12%tfLtii!), 1 6 m m<t y T 

*£^-£3~0%.&t.T, &JL<li2~0%KT« <fc9# 
* L < (i 1 ~ 0 %«T-&* LTV>5, 

[0055] »*&<D-&**^±ssfflSrjfi*. * t . * ■* y 

X v^* + y TU*# 1 5 

[0 0 5 6] 62m mJ£JJt<D3--Y y 7<E>ffiS&&JiiIi&<£> 
*«tti:*«.C*B i a-r*fc«>, ^r-^yT(42~l 5%-^ 

ttsrt^gTfcs. ^frfi#i 5%*ms.z>k* 

[0 0 5 7] *%M©^r-vyT{C:*5V^Tf4, ffi 

jKaiSfttioTHdasiiajt^iiias, ^tie^i 

[0 0 5 8] 

W7.1 

p : * -v 'j 7 <0 Jtfi 

[0 0 6 0] $^,tCl, *^©t^?Iffi#+!)7tt; 
3 0 0 0x;V7vf 7 K©PPJli»»tC3sri-5«afpWb^ 3 
5~9 0 emu/g-CfeU, ^O^S^b* s 1 0~0 e 
mu/gfjjtl, ^©^1^4 o-Ox/Wry KT*>5 

[00 6 1] *ty7©MW9 0emu/g (3 
0 0 OWry K«5B3iSO«»»C»L) Sr®^-5^-a-T* 

W^B</«Ct». 3 5emu/g«tM!:, b"^— 
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L£>£fc<Dt&5o -tax**., -«»6««5J:ftJi9 

BUt^lO-Oenu/g. fftL<tt5~0emu 
/ g ; ±9»*L<li^K±o-C*>9, «NKA#4 0~ 10 
Oi/Wfy K (3 0 OOx/Wfy K, PPAO^^^^ 
L) ; »*U<t43 0-v0x/^T5'K > <t'?« L *L< 

[0 0 6 2]ffl©lf?Kl^YJ17B, h"*— 1 

**fls. h ■<&*«tt-£tBSfc£flsw,&-C#* L l \, 

[0 0 6 3] y T«ffi*««-fa«ttWlB£L 

S:»«-»i:©BB«fcJ:t)aSjBiR$KS. 20 

Tf±, **y Tmm<o^mmmt lt**i>tsw*s 

-t©:t*7VW).**fl:a»fc»ij'L5il>fc< tt-i©,* 

.a-&i[fcfiSJfc£r5~7 Oli%tt5r fc*s»*LV\ 
[o o 6 4] ±15=* + y rrogjffiSraMi-cttS-t- -strife 30 

[0065] **WK«/i-c#a**.yT:ff#<Dttm8 

7^y;^;v-iUtt 1 fll 
iii7^ y A^a^Tvi^y -<?•— <cr $ y >\s&.t f- /v*: 

, r^yyvSxf^yv- 7^U^i!^f;i' 40 

* y -v— , r * y ^-/^ y -7—, r ^ y a^:? 

— ) y y ^^^/u^y-^- (y* 

^ y -/i-g^y ^vu^y ^— , y ^ y /i^^l^vwe-/-^ 
— x y y ^sey^/w^y-T— , y y ^7== 

[0 0 6 6] #369§K:tt/B$;h,.5*-*- !)7«# (flM£fft 
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[0 0 6 7] *%K<offiiE©ja##^/iStff^«03 v 

[0 0 6 8] *&m<0-jSLto7kWXMft* hi— t±is 
[0 0 6 9] h-f-fi, i»»»Jffii:»fe«ISr^i-** 

[o o 7 o] ^mmxm^^ hi— wt, ht-roit? 

»JL<I1 3~7^mT'S)0;Kh^ — 
§4, 5. 0 4 ^mKTrofiilrftS h-J— £r£P£ L < 
4 0fit%.J:t)#<, J:9#4L<tt. 4 0{B$:% 
£3#< 9 Offl*%#T, L<tt, 4 0 e^c 

%<fcy#< 8 OfiSfcttCHT-fttfU 4^m»TOSl^ 
h"*— ££?£L< tt. 10~7 0«1 ±t»# 
£L<M:1 5~6 01B»%-&^U 8 m m£*±tf>iK@& 
L< (4, 2~2 0M%, J;9»* 
IX (4, 3. 0~18.. OW/otfU 10. 08m 
m£ilJ;OttaS:«-|-'S hi— ^6~0#«%, ffiL< 

[0 0 7 1] -f ftto*,, y Tt4^5!5 

©^■Y y T «t y t»/h«i : Sl-^ofcfc*, !)7lt© 

[0072] 4 Mm^Tro^© hi— n^n^mtf 

l 0 t , iKHK(c«-Sb«9Nq»tt h 

«^?-a*4>*<. = t°— I) > h7 $ h iWtli 

**<om&sx±v> hi--mk*yg,\,'>iztb. iti 

fcIJtt4ofc9, «l^tt^®T$*7it), XI4^© 
[0 0 7 3] 8/im6l±©eS«ht-^2 0. 0 friffl 

%«fc *)&\,^tm'8.&mk1rz>b khlz, &3&u±(d&. 

-fftt>-bhi—<Dmv®gi>mz9. hi—mmm 
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<Di«*£*8<o 8Mmft±©ei«ht-i4!2. OifcfS 

(wit), Mfttt^'ffifcT-r-SStL^foSo 
[0 0 7 4] S6>fcaM6W<D«i*SrJ:»)— 

5. 0 4 ^ m«T©M©fif # 4 0 fiS% ± 0 # O 
0ffl*%#T, ff4L<li, 4 0«Jfc%J:!)#K 8 Offl 

a%etT> ifcio. o 8 /x mj^±©!ia@co!B!^-ds N o 
~ 6 vm%. b * l < tt o ~ 4 ttsci * 

LI/\ 10 
[0 0 7 5] Kiorii^, ±e*ttft>9l{fc*l«rttjl 

*s it ^ 7 '>*m& T-mmwniz xzj* 

[0 0 7 6] *BM<Ot(F52E«Di^3£<OJKS^Sr*-f-S* 

* y r tm&i~-c=M»if t m&M£.mi'*hifc&*tiMb 

»J£ LTfflv^tv^SSiiK^-Srffl^Sr tas-Ct Sri*, ± 

-zw.mk?-fi &n<o&feib. mimottJ* 

[oo7 7] ^-oistLtii, ->y *«Jtt-7-*s*ixe 

Jic»i<±#4-<oMfi:»ii£M*UtaA*$tuTv^j:*>ofc 0 
[0 0 7 8] 8|l*tt-> J> #^ -t©«E»tt#4-flBtt 

-t©3ft*«tt*» iffi»rt4.tt-5-fl§ttffi 

tutu* 5c -tojs, mtf-jtistitem+irmh-f- 

[0 0 7 9] T1~& — IfSISfclfc;^- ^ ^SrGSJHTS it 40 
i*, 0>J*.f#l$WBB6 0- 1 1 2 0 5'2-^«IC»|6$iX 

0' QcmSSt/J^< > *©*J*«LfcOTB#C 

[0 0 8 0] $>»c, nif-VcMVCf-^^ b7— iz-sm 
TStfiliLT, ^§188 5 9-5 2 2 5 5-^«ICT^# 

b y 7/W3^f->->7 ^x-mmLtzmt 1 ^? v^-^^-r 
9. wa»fc*^*R#ttttiei±L-ci^afc<D«\ sub so 
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£Cfcy, BfczMfcdS^— T-fco7cy T\ £>-f L-b?^ 
[0 0 8 1] **W#e>tt. ht-©**ttC$Sttt 

ov*T«*ttWLfc*g*, y^y ^^su*7k3R 

*-CJ07K^L^*Sf>ft!.aLfc^*4»iK€IO. 0 1~0. 
2Atm, j^7jcfL*2 0~9 8%"C4 0 0 nm(^*5lt57t 

AUU -troR-fb^^vSr^Lfe bT— 
4b, «E»ef«t^-0/Si-C«*T*»-C*>5Ci:SrlLau 

[0082] Tk^tpx-ri-f—gsnmikj-fi 

[0 0 8 3] *fc, *y7*y V^S9Sr*»ef-CJjPzK»» 

y, WTK-fkwssftttiife^-cfcs. 
[o o 8 4] m^y^v >rmt 
7*y ^^j.. t^V* 5-7*!) v^w-ctfli-ct AV\ # 

y, tie— «sc 

R. SiY, 
R : T/w^^-^v-S 
m : 1 ~ 3 ©If 
Y : T/W^v-S 

n : 1 ~ 3 ©IS 

^, ^hyih^>->7v s -y-^^^y^u^v' 
■fn t*7u h y ^ h #->~>5 ^. t'=yu h y r-tr h =^->-> 

7i=;i'h!)> F^->->7V 1 n -*t7v;l' b 

[0 0 8 5] 
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£9#£L<fi, C. H,..,-Si (OC H, b<1 ) , 
a =4— 12, b = l~3T*fc5„ 

[0 0 8 6] — jK:^*5*-j-Sa^4«t«j/h$v> 

Sfcatfl 2£9*#v><b#zM4fi+#t;:&.5;6S. 8Mb 

[0 0 8 7] b«3 £ Dyfct-V^R&ttj&MSTL-CSfcfc 
fl£5Uc:fctf£ate4~i 2, #£L<te4~8, bfii io 

~3, fttl,<l41~2*:SV\ 

[0 0 8 8] ^©»Ittti[{tf? V 1 0 0 mSlfPJCl^f 
LT 1~50 fifi%, »SL<U3-40 fift% t U 
**<fcft«:2 0~9 8%. £9#$L<fi30~90 
%, iD^l<(140~80 %fd-rttfiAV \, 

[0 0 8 9] »7Mfc#tt2 0%£»)/h3^ 

*fcafc>!Mbftas 9 8 frWH^S" 
Stro/hSv^T-^-^— tfiSSt^^vSrttfflL-ci, IMfc 20 

[00 9 0] %tt<Ol&mtfaW&V!**<!>Mj*h0 . 0 
1~0. 2^m>6S^V\ JtSgdSO. 2^11)^15^^ 
£, !::£ 5 Y-T- Wms^'FJ*— 1:40, IS* 

tLTht-m *yi)^4CTL$5„ SfcO. 0 
l/jm±9'hSV^, h^*— Btm\zmV>% i -$-jti J $>i-< ft 

[0091] wmwtitf-f^nsm^mt uxti, 
<px-mt?-* ^%itmffjiz-ft.n*®k ft 3 £ 5 ic#tfe 

ffi^metl-Cfo 0 , j&SISrtttf Lftv v&-ct>#* L-V\, 
[0 0 9 2] _txfcC0£ 5(C.LT*Q ! a$ttfc®E'fk 

VCD 4 0 0 nm<7?ft&A(;L:fctt-53fejtiiS^, 4 0 

[0 0 9 3] ffc*>*>v ^M^ttfflSHSK^^V 
fi, — jfcgmifio. 2~o. o l /imirNfiN-'hS^ ' 

tzm$ , ^-f L t •— It fi#1ft U r v * 5 £> # -eft 

[0 0 9 4] L^SlC, nJ««#«>TIB«ftT*>S4 0 

CHj 
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[0 0 9 5] 4 0 0 nm£51^LfcSl£f±^£:'5J*IeD 
«5#IS«E-Cfc 9 , ?tfegcoi/2WTcoS^cot,cOH2l 

»*tti!i*fcfc#<ft»K **5*flc<Bfci^t><D-C*>3. 

[0 0 9 6] $t,JC A #360i#&tt, XiRlH]ifrlwJ;5» 
ifr?9XD%iM,Mi>K Utrf-mm. (a) #3. 7 8 A, ft 
^J-flNR (b) i5 9 . 4 9ATfc57t?-^Stfc5r 

[0097] mim.<omsL=f-m } c°i'Z 

[0 0 9 8] fitiKWLT^-fcK^^^f*, 5fcj£Lfc 

#ii*U ft-5. rtt 

mmiZO. 5-511% #£L<tt0. 7-311 
%, iOffJU<(il. 0~2. 5ll%ffe5„ 

[0099] *&w<Dm&m^&smm*iz&im-tz>& 

[oioo] mz.t£. tfVxfuis* ^u-v - 79*? 
[0 10 1] i^^co^JSgcof Tf, tticftttmfiBatt^ 

wjg §r ffl ^ -5 1 mm i-i&w $ ■SHfc h -r- tm h h. 

[0102] mz, j^S; 

[0 10 3] 
[^8] 
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ff*LV\, 10 [0 10 8] «lWJWftfl[«Tfc36»**>*V^, 

[0 104]#l:, hT-<>T^3tSi§ttO^T\ 90 »^WfflLT*<0#W«^^±$*fc**57/V*5-lil 



#£L<tt7. 5X10 1 -2X10 6 WX, J:^ [0109] ^>^IMtlT(l C. I . y/V< 

iKttio 1 -10 6 #>fx-efc9, lootott ^hu^Ki, 3, 8, 23, 24, 25. 27, 3 

£jLgMiSte 1 0 4 - 5 X 1 0 6 tf^X, ff* Klil 0. 49. 8 1, 82, 83, 84, 100, 109, 

0 4 - 3 X 1 0 5 i^JKdl O 4 -2X 1 2 1 ; C. I. *fj*s<— XUy K9 ; C. I. V/l" 

1 0 5 ^X-CfcS^ilCi 9, F/M*l/3' h 8, 13, 14, 2 1, 27;C. 

OHP«^tl v ^/VX7^- h-f-t ITtSftt, jfi I. 7*4 ^/^/^tl/y h lfc^OfflSSMSk c. 

■fettaWBi«at7ty bttfCA#fcte*##fcjh,So I. 2, 9, 12, 13, 14, 

9 0 < C»C*ttSjL»tt«Pi £ 1 0 0 4 tfcl:tett£jL»tt 20 1 5, 1 7, 1 8, 2 2, 2 3, 2 4,. 2 7, 2 9, 3 

fiP: ir^^O*6Sj-fit36S2 XI 0 5 < | P, -P 2 | < 2. 34, 35, 3 6, 37, 38, 39, 4 0 ; C. 

4xio 6 0«&HtcfcS0^4#^»*UV\ I, v'y^Vf a-Uy H, 3, 7, 10, 14, 

[0 10 5] ^l^fflj^f fei^: Ltli ^ 15, 21, 25, 26, 27, 2 t 8 4^aSttft» 

, t°— 3 y9-f>v— , /^yfl/yK, U" — [0 110] i/7ylffe«fii:LtB:, C. I. 

*Uyb\ p — i^S^U— 3f\ /NyfVxu-, *>hZfsl'—2 > 3, 15, 16, 1 7 ; C. I . /<y 

^> Kxn- ^^Wxq-4ftltS:t* ^-/ yU _ 6 . c j 7yyK^-4 5Xll (1) 5£ 

[0 106] SbCA#»Ctt, «TO^M£W^ff<b ^ hV^a6fel--5«111ftLfc«l7^oi/T = ^«l«. 
ft£ 0 30 ftif-efcSo 

[0 10 7] -7ify^ffl#fe»4i:tXliC. I. [0 111] 

^^|>U^Kl,2,3,4,5,6,7,8,9,l [^9] 




n - 1 — 5 

[0 112] -f ^n-ffl5tfeM£f£ LTfi, C. I . fc° 5, 7 3, 8 3 ;C. I. 3, 2 0 

^^>h^3ia-i, 2, 3, 4, 5, 6, 7, 10, * Zt>*mft>tl&. 

11, 12, 13, 14, 15, 16, 17, 23, 6 50 [ 0 1 1 3 ] . »fe#J<Offi«Jlttie*«Jg 1 0 0 
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2-fLt\ 0. 1 ~6 oaS&P, L< »*0. 5-50 
BftgBt?£>5„ iilcOHP7^;WA©giSttC 

[0114] *3BW»c«S h-^-^tt, WmWttSrft* 

te-r a fc * tflt mmwm sria-g- l t t> & v \ ^©^h-^ 
/ws&? y s 3-^mcD&mm'& mk.\ti>- 1 e r t -y io 

S*&tEttie»»flil 0 Ofifig&ICftLT 0. 1-10 

»^L<«o. 5 —sasgpgsapi- 

[0 115] jE^ISttW b:f— £o< 3EW 

o< 54§-g-(c;6H^-cte. jE^m-tt^^-r^ v# v*tk& 20 

^ f/UT S7> fvl-ft ifO^T 5 / 7J AstfS&x.* 7-)\, 
i^;-7-tLT0. l~40mo 1%, if*L<l4 
1 ~3 Omo 1 %^f$*fcSf tllSr^V^^ 

b^ — OD-fe|@twKSf?SrJ?-x.?tV^feXtt^ferojE 

[0 116] &&m<Oh1-—^l$>&^\ZfcCXh1-—<D 

jjb#j («*fffi^*#y 3c^w, i&^a^u^n 30 
[0117] *&m<o h-r— (om&izhtc^xi-i. 
xmimw*&.<m&iL.ti'&, mmtoK&fc &mzx 

[0 118] Sbm, *36WO±J«»*S{feJW»C*JV^T 40 



3 5 OSS, ^6 00 c m J /g 

-efctK A>02 2 nmj; t>/J"$V^^r y Ti&^-Sr 1~2 
0%-^^L, 2 2^m~6 2iimO+t!)7ef^7 5 
%JJi±-^fTU 75^0 6 2^mWJi«D^r^yTi(a^?r2~ 

TCDttmmnt h-r-toitmmmkiwa^^&izh 50 



( 14 ) #rF3l 30 2 9 1 8 0f 
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[0119] -r/£fc>*>, JifEW^O^ y T 

gtt»Lfc h-7— WJt^ffiiBSSrS. \ n-Jl^-TJ^V 

, iL«, h-7— tt, T1E^# 
1. 0SS„ SI. 8 (m 3 /g) . 
1 . 20SS, ./Si SI. 70 
fcSSfcU i>-34. 0 ^ mtiTfiOiE^Sr^r-ra hi— £r 
1 0~7 0(BS%-ttt5troWJL^ o 
[0 12 0] -*-fc*3*>_blB<Olfc*ffi!»S,- tJt^BSIJi 
S, /S A irO^#^«S-r?) h «*fl£Jhfc» 

tt, -tons*, ^474 hwm^Rximmmzmntzm 

iM.& J 5-z. : 5o 

[0121] $t,i;s, /s, ciott^^^tr 
?>(nn&m6(Dj£& <o Z.*t>K M!KX*<om& i £\l*?Y-)- 

tiz£^x&mizig^xmwn*mn-tz>zt&^mx- 
[0122] aMswoh-*— tc*»v^rta» 

[0 12 3] - Si"*3BW<0 b^— -fcS3»tS lotXDWm 
fi N a— yv^— ^71717^^— lei ?>gttl£;h,-5 h^-— 

1. OSS, SI. 8 (m 2 /g) 
[0 12 4] ft**-eWBK'fbSra^i-'<<*»W#%> 

[0 12 5] t4fc*>S. #1. 0m ! /giH'J^ 
V^f4, jS#ttK:*HK{fcfc*-£L»3*e-?- b^— ^ 

v\ b-t--ro«E8ij14{c«jx5«f©^ !J 5/ bt. 
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[o i 2 6] mizh-r— (Ditmwms, #i. 8m ! / 

«tgfl:as%;te>it**s, S. j&si. 8 m 2 /g J; 

<r»4. ht-©ie^«fcgr^<- > dr^yri:© 

^td*3V>T«, if p LTt*^ y hi— MCtU 5 

[0 12 7] ,toT*^B^I-*5V^Tf4, h^"— GDJt^ffi 
ms* f4l. 0m' 1. 8m 2 /g£lT,& 

SL<f4l. 0 5m 2 /gRJi. 1. 7m 2 /g£lT# '. 

[0128] h'-Jr— © 2 0#<£>4#®S!(4, /V 20 

-5>(D h^— <75ifc*®H$rS« i:Lfc^ros, /S, teZ 
hcotK hi-—<onmft1f>(OlZi>ir)&7r:l^ ztitfiffilK 

x-vw&wt* hi— ffift. 

5 * © 4: 5 ft £ £ * JLiO tti L fc 
4rtcfc5 c 

[0 12 9] #J63Mf-e>«4, «lltf^#«>4Mi2:9Mfe4m 
£&f*i-5igST?, ±IS©S, /S, 20^S, 30 

/S, SI. .7 0T-fc5B#SW5ra^i-5{c*t®Lfc 
.«t«»*o#iaE*Mi#*>6r. 4:«r*njl,Lfc„ 
[0130] fiHS, /S, 4U. 2 0in/h$ 

fc«W5^ hmnmz&m<Df&#-?hz>&ifoi> s 'j>t£ 

5it^"C#4l^ inx."C h-7— CD = ^ h7y7#X' 
, o LXhMVbti-f. =>* h> y y hi-— Kf4 

[ 0 1 3 1 ] agKS, /S, # 1 . 7 0iH^V^ 
USUI: ht-SrSi6t5r 

[0 13 2] ior*»WC*5V^TI4S, /S, #1. 50 



( 15 ) #f*fffS3 0 2 9 1 8 0# 

30 

2tA±. 1. 7&.Ts ±9#*L<f4l. 2W±1. 6 

[oi3 3] tfcffl©ht-it rn.^-T?KE-<T# 

CD 1 0 ~ 7 0 flSf£%, «ty$?$L<t4l5~ 6 0 fl£!c% 

=i f— X«7*y ^h77 h*Wmt>Z. tCicT h 
■7— dsaig£«jf3'ffi^«)tc?$VN, ^»*h-7--*S^jjfc# 

i". 

[0134] jkt±ia©-j«»3RS4k»iiwfflv^e>*LSJz 
EowjeojtaffiaawiKta^* y tkh 

[0 13 5] *8lllC«V^*-f y TOffijSaiA&ICj: 
-Sit^ffilSS, fijf* L< (4 3 5 0 S S, S 6 0 0 c m 
2 /g, i05ftL<tt38OgS, ^5 5 0X^0, 
2 2 f ini<t«J/h$VN^-vyTiS^-*5^:^ J r'yTC0 1~2 
0 %, L < 14 2 ~ 1 5 %, <fc y L < (44 ~ 1 2 

[o i 3 6] ffi&<oft&&&mz-. ^vjrnttmmm 

S, #6 0 0cm ! /g ?rM5J: 5 -Cfcfrtf. _hlE<D 

<&i£(Ditmffiffi(D h -r— t m^s-fritx r^m 

#£C^»-r<, 2 2ymJ;t)/h$i^t!J7StW2 0 

■*-*-< . $ fcfci4Sift«rtT©»j©;* a— x*»# 

<ftoTL£V\ Kt-i+ty7i©RJfifatff 

bh.i:<</fo-cLJ5. 2 2 a m i y /hSv^-v V r 

tt^f-a* l%*«T-fcS t, ^D-7J:OSS77->« 
©ttIt4oTLJt> h-7-- JRtt^^y ©114 4 
5„ 6 2 Mm«t (J^tV^Y V TC0ft©ft{4. M^Wif 
gitti:?S5StcftBaL±^^y 7©2~1 5%, *f*L< 
(44~1 3%tfc5:tM^TJ)5, 15%^5 
t*+!)7ift©ht- JRailg^^T U h-7--©# 

#aEJt**S*8L*-lr y T<OJt*BW*S3 5 0 cm 2 /g 
fiTLTL*V\ #fcW^B#cD hi—m&.i>miibtvti: 

<5ltett<0 h-f— Sr^V>-5^fcfeoTf4, ^-vyroits 
liS, ^3 5 0^S, ^600 cra ! /g-Cfc5:i: 



( 16 
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[0 13 7] -#6 2 ^mi^fV^^y TOffi^ffl 
<<4<S>. 

[0 13 8] $ h\^^mn^^ V TI-^V^Ttt2 2 At 
m~6 2 nmCO^^VTWf-*^^^]) 7<D7 5%£l 

- kk*s t * y —^±^^7 js—* t>«> 

1 4 <0 -3 £> < Si&S fcSHfc* 5 t? # (d< < 4 o X L * 5 . 
[0 13 9] *55W©M«ygfiR3fi11tt, i-t 

[0 14 0] rco-^^ig^Ji: LTI4. tirJfi©4$Jfe 

[0141] *5&m<Dm&tei&jjmzi$\,^Tte. mm 

[0 14 2] $?>{r, B9xE©^4fe^ft:d»t>^^Jfi«f 30 

'#KH]api-5*w-s»n (t, ) ±5t, mmim&tn. 

»«:*'<-*-■& ri#, aMft(S»#Jb-C, h"*— trfflEW 

[0143] a^wkmu giikMjraiMfcfi^flc&iMfc 

5 t WLWm frb m&&&& \z h i— # (r) A»3 
m#SrB^-r?>-&fh^ra (T, ) <t t>?g««^fls:©®« 



) #fF^3 0 2 9 1 8 0^- 

32 

[0144] &7£<Dmmfttt$:%iL1Z* 

Ltatf 6lHfc*»'T JSBtt tw 5E# Sr * 7 r s 
IfSr/B^TSiflfiSrfto *+yrtt#t>4<* 
luteiSS, Wy-f hS3l, llW*??9ltt:J:D«:h,fci*iB 

[0145] *369§0>*?-9JMi*-Y' y 7 He, Btl^w^n 

< sF*s*iaR £ * L T ^ 5 r i *» <b . 

:5T-fc5i\ #^dlE^m#im^-&^iir5C iK± 

[0 14 6] -r4*?*>, tt#©*«tttwjE3£afc*>5^r4 
ffi«j6K*jv^T«. i§iBKi&gE£»j5£L<fc 3 i Ltl# 
3SS^§£<-f-^>i, h-?— i^f-Y y Tf4-(*:i4oT» 

ift«j*flEim«fflia»*©ws:aa*»L. '«*iu 

[0 14 7] L*»5^, ^Kt-SSV^Ttt. mJxeo$D# 

^»4=¥ir y T3s*aiiyaia»#i»«ifiy*flciwfta«L# 
me t m&'<-< r * <vmMi&ft<DW$LWv c . . t v c . . t 

< 0 co^tcfi, OOKA^^-y- y r Sr5MMl»J*fl£*» 

t>fli^$^:5<t 3k«i< ^Yyroemwtst, -7 

^tsr itdioT, =¥-y y T#»(485JJtT?#. v e „„, 

aflaOS*MttNK§l tofts J; 3 **VTttm 

[0 14 8] *»W^S3»t*3»*S:J:9— JBl^JtS*5 
fc*IC(4, *ty.7CM«Sttl. 8~3. 2g/c 

^i> ^tDTWti^LWftt), *fc. -hlEil 
J:9*:#v^iSlfc?Wofliai* s »<45, h 
^*L J ?>-r< 4*«tfC4<, II^ttfiotLi 
5o 

[0 14 9] **W©HHfe^j«*&fcffl^5r i*«T#. 
[0 15 0] *m^S«, StS«2®S«84 5 ft 

ra«»lfi«ri*i Lt©*®tta«^ y -t" (^te^ja 
2 1 £flit;U rco?gife^.y— ^2 lrtlcB£#58£ 
#©i Lt©itto-7- 2 2*S^FfttcScB^^T*3 
<0. 5814 (7^yH n — 7— 2 2 ttB&WSBroffiS^ 
e>^ppbOllie*|RHw)lIS{cS, , N, , Si , Ni , N 



( 17 
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[0i5i]5Ml4 5W:tt 1 Vi— 4 o tm&*v 

[0 15 2] Z<D$L&M4 lit. VLtoSLA 5(D—i^X'± 

^4 2 rt©JS 1 SifeS!l*» • *3S#a 5 Old ±otS^ 
L^*Sf>, 8S#^4 2 0te«lC«iS$tua o ffi#^4 2 10 

V^*©lP*IoT^»l4 5rt^M'$tt. ^IT-i 
M4 5«2 gtffeSI&# • #5^^K 51t, $l&m 
4 5 ft -LgB-Cjg^Jg 5 1 K «t 5 14 1 ft \z.m 

[0 15 3] 1 \Z^fl$ £;ft,fc5i#£RJ 4 1 

7* 2 l ©lfcffl»±i::fl8ttfc»fc*J«fWas#:/ i — K 2 3 20 
"C©««lc J: o ts«^ y -7* 2 1 Jb-eSiMR) 4 10* 

m\zftm£thte&<b. a*^!»-^2io'^b*i«ii'< 

3Mfc*y-?*2 i wiHiefc <t t) w&M$& 2 kejbi sax 
[0 15 4] a^S2rt 1 eni^ffiroN ! ■., n 3 mx-co 
T^5gMfc»5©»jfc©mi«B4 i«r*J5iSJ;5«c*o 30 

[0 1 5 5] frftWOttZ-mm^vV T5rfflV>5iiHfc 

[oi5 6] *»?g»c*j^-crt, 5^7. y -7' 40 

S5r5 o o~i 2 o o#?*t u y rcngmm 50 



) WfF * 3029 1 8 0^ 
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W9 0~3 5emu/gtUfct#, fc^K:* 
[0 15 7] #5-Siffe?Bjfc*r 

fciftM^SCfflv^:i K®«iSa, ^7^ 
iWft??afc«*tfcWiiiJtjb*s»iS;-e# Srtlr 

[0 15 8] -ttefrib. *»wefflv^n5 h7— f4s 

•f— CDfift^t&ie^*5 3 ~ 7. Mm-Cfo<9, Rht- 
5. 0 4 »m&.T<om&%mi-Z b-t- Sr4 0<B»%J: 
9#<-&tfU 4) 1 mElTCtt8m5it-S:10 

?:2~2 0fa%ttL > 10. 0 8M,mfil±©iKM 
h7— &0~6<*a%-&^LTV^-5^(DTfcS <) 

[0159] ttjas©ia*^*S:^ri-5 ht— i*, 

*LfcB4fc«r JEfc. a tr-XHT'y >.hT? b* 

[0 16 0] U3i»L^*s?>, **, «Mftff5ltt^«*tfc 

[0 16 1] Ld»S^ **Wttm«HH«T?«3i6-*--5J: 

t ©^fiiv, . . , *s v c . . , < o <om&izteumf8.fti>m 
a>m@i#m&mmzm <o , ^{cv«..,>oro^-g-^*jv> 
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#4. 

[0 l 6 2] &l±<dz bfrb, JbSBWJ: 3fc*#©3Mfe 
SMfefiy*ff±-rtB» 9 iS-t- w i: lz i •? , ^SBtc h 

[0 1 6 3) rcD± 5ft#£cD^lt>m#£ffMLfc:iiHt! io 

i mm t urn 2 mi£ <o m <om 3 ms. * rn.rn.mn nw. \z en 

^i8Lm&nmzmft£h,T^zm&m<o hi—x-^-r 

nmz v-r- *fafrtt%m,\n&tmm.m&nm>b 
mm&&mz h-r- *fafr}?itz>m2mi£kzm.&&m 20 
nmzmvt z>^m$ (t, ) x<oh. mmimmt 

u#IW £A < -T h Z. 1 0>W£ L V V 

[0164] ^^(itt, m.m'mmx', m^nwt^. 
mim&w t <Dr$izm&&ftm>ib$L&m&nmz h-r 
-tt^?mM-kmigLmm&m*bm®.i%nmz hi— 
frfafrom%-$:'pte< thi\EiMi&L.tzmz. m&L&n 

\zftfa\,\ m&&&&<o&mmnxii, hi—tm&& 
^*^it»^i^^7t#^i^raMt5 30 
ztizx<o. m&*m.i&mm&mziB&£tix\,^$L& 

n<o bi--x-^mi-^ \><r>xhK>. 

(t, ) x vm&teftftcom&wxii, h-r- tm&n 
m$wfrbmm.&mmzfafr\ l \ m<&<&nfc<D#mm?> 
x*fi, h -r- tm&&ftm*hmmwftmzfafr 0 m 

[0165] uT\z^m\zio\,i^m^m\zr>\,^xm. 40 

[0 16 6] (1) =*r-V V7<DM%!&®imfe : U T 
om^#tt<OS'J^St LTtt, BHU-6 OSfiBKbMI 

10 1 6 7) mfc&mmtil. 0gStLrti7mm 

&„ «£tilWpa^£&*lc2>P;ift;*;3, OOdW 
K£T*^{li£i*:3 0 &^T*lWJP^#£^'>-frL*!>, 

C^ictij, t&faSMt;. afffib, {£8£*>£#*!)/c 0 50 



( is ) <&nm 3 0 2 9 1 8 0 •§■ 
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[0168] (2) ^r+y TOJ&SffliJ^ : Jft!)7©fi 
H- ((3«=g«3;#%fc) ©SRA?^/&tfU 0. 7 

TOtss (D 50 ) xi^Jiag^^^^fco 

[0169] ( 3 ) !J T<Di£mmmmj£ : V 7 

(Dttmrnffifomfeiz htz-ox i-i£iT(ommz& o 7c 
[0170] m^mmits,»mimmmwitmmmmm 

mm (SS-100S) £<£)1U KkT<D^mx?f Oo 

[0171] (a) y7x^'y?nmwnz7;i"(m*?< 

/3^T*Atv4 0 

[0172] (B) S*«g5£^?^--7^?-<0* yzf 
%Li$iZ± >y h U 1 #1113? tV^t5„ 

[0173] (o zbizfi yyvtcummiz. 
m.&Wi<D 2 / 3 * -eA*x£„ 

[0 17 4] (D) JifB (B) tR«o|ftf^*rfJ5. 
[0 17 5] (E) «**«©JblC*la« (y=7X^y 

[0176] (F) ±1B (B) tm&V>mftZft5o 
[0 17 7] (G) ^yT'Lfctt^ia^feWJSfaSSfife* 

[0 17 8] (H) Jt^BW<DffliJ^«roS gS^T'Tk^ 
ffitz-f 0 

[0179] ( I ) KW«SrS93fe*fc»«i-5 

[0 18 0] (J) TSWKfflaoss'^SrHt, S'J^W 

[0 18 1] (K) 2 0Bffi (Hlffittc c)- *T*ffi*s 
[0 18 2] (L) 9WffiS:3fc9fl.-U ^rofifiSrS'J 

[0183] (m) Tm^nw^xitmmm^mm-r 

[0 18 4] 

Wio] 



„ = 14 / AP»A»t 

bl /o 7 V'h'Q "(1-e)' 



e = 1 - 



W 
pA-L 



S, IfcSBfS (cm ! /g) 

p=1®#(D®m (g/cm 3 ) 
n =«SflEW3te'ffi^gC ( g / c m • sec) 
L=Wfi©»S (cm) 
Q=tS:ii4«Siij5lt#:a (c c) 
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B#fy5 (sec) 

AP=MMMM (g/cm* ) 

A=w&m<omm& (cm* ) 

W=K5P4©fiffi: (g) 
[0 18 5] (4) hi— CDftLgtmm : S&S^ICO^ 

T I* => — — 1j 7 > * — &m U ^T=fTO 7t„ 

-)V?-TA- I I miScVWia — A'9 — ^A^"9~-^ If — 
I 19! Sr«v\ ffl*spiS^, 10 

L, i«ttl Sffltt h y ^IrfflV^T 1 %N a C 1 

0 ~ 1 5 0 m 1 * lC#fWFJt LTJH5ig«i*lk »* L < 
fi7^+M>"^ V^/U*; 0 . l~5mljD 

$ P>(-S!l3fef<;i^4r2~2 ^)PI-5rSljS 
Ufc«BjRtt«*«[»*#-C*Sj 1 ~ 3 #m$HftftHS«rff " 
V\ ttFfE = — # 7^* — TA- I I§Uc«fciJ, r 
'^-\r — t LT 10 0 Mm7^f+.-5rffiV^, h^— 

<BI££«'J5£LT2~4 0 vmO)VmftMtm®L 20 

*^**3tSfiS*C5a*&* (16. 0ym«±) , f@ 
«»**»e>**fc«»SflS©«»ffl» (5. 0 4 (I mH 
TSO : 4. OOjumtAT) £3£a67t„ 

[0187] (5) hi— <r>stm.mmmfe : 

=fTV\ BufE = -7W— # <7>-* — TA- I ISisKVM*^ 
— — v/UT-jM'lF- I Iliat), T — i:L 30 
T100#m7^ft-JrfflV^2. 00~50. 80 

[0 18 8] h^— ©JtScffi*SS B <75H-^ICfofcoT 
2. 0 0~5 0. 8 0 MniCOfei^f-^ 1 4^^>^/> 
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